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1.0 Introduction

The MoabUraniumMill TailingsRemedialAction (UMTRA) Projectis aformer uranium
processing site owned and operated byt Department of EnergidDOE). The Project
includesthe former processing site Moal Utah and the disposaiite located neaCrescent
Junction Utah DOE hagesponsibility foremediation of the site amqtoperly managing all
wastes generated from site activities, including operation, maintenance, and remediation
activities including vicinity propertiesThisWaste Management Plaescribes practices that
will be used for managingrojectwastesand will comply with applicable federal, state, and
local statutes, ordinances, and regulations.

1.1 Regulatory Background

Title 42 United States Code Section 7902 ()6C 7901), thé&Jranium Mill Tailings Radiation

Control Act of 197§UMTRCA) and 40 Code of Fedal Regulations Part 192 (40 CFR 192),
“Heal th and Environment al Protection Standard
provide the definition ofesidual radioactive materidRRM) asradioactivewaste in the form of

tailings resulting from the possing obres for extraction of uraniurother vduable

constituents of the oreand other wastes at a processingtbig¢relate to processing

TheFloyd D. Spence National Defense Autlzation Act for Fiscal Year 200Public

Law 106-398)designated thoab UMTRA Projectas an UMTRCA Title processsite in
2001. This Actasked DOE with remediation of the siiensistent with remediation performed
at other UMTRCA Title kitesand assignethe Nuclear Regulatory CommissioNRC) to
overse the cleanup and isslieenses for the disposal cells.

UMTRCA Title | is a stanehlone statute and is the overriding authority for the remediation of
RRM at Title Iprocesssites.Environmental staites such as 42 USC 6901, fResoure
Conservation anBecovery Act (RCRA) or 15 USC 2601, the Toxic Substances Control Act
(TSCA) do not regulate RRM, including RRM combined with other hazardous components,
because UMTRCA is the regulatory authority for RRM. However, other hazards in RRM that
present an unaeptable risk to workersr the environment may necessitate, as a Best
Management Practice (BMP), the use of more protective management methods, such as
additional safety controls or isolation or stabilization of the waste, before disposaCaésicent
Junctiondisposal siteFor this reason, workers are trained to both Radiological Worlkexdll
HAZWOPER training (29 CFR 1910.12@)nforeseen circumstances may justify the disposal of
RRM combined with particularly hazardous components in an appropfia®eoject facility.

DOE will make decisions on a cabg-case basis concerning the methods needed for the special
management of RRM combined with other hazardous components.

The state of Utah, though it 81 NRC-agreement state, lacks the authority to regulate RRM at
theMoab UMTRA ProjectHowever, the state of Utah has the authority to regulate certain
activities over which it maintains jurisdiction, such as the management ¢ Rbhwaste. For
example, wastethat enter the public domain, such as water discharged from treatment systems
and site air emissions, may be subject to state jurisdiction through the Utah Pollutant Discharge
Elimination System and the Utah Division of Air Quality, respectively.
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1.2  Purpose and Scope

The purpose of thig/aste Managemeilanis to provide direction for properly managing
wastegyenerated at the Moab andeScentlunctionsites including transportation and disposal
in the Crescent Junction disposal cellaccordane with applicable federal, state, and local
requirements and in a manner that is protective of human health and the environment.

This Planpertains to wastes generated within @mntrolled Areaof each sitewhichincludes
wastes from th€ontaminatiorArea(CA) whereRRM and operations atecated and in the
uncontaminated area outside the CA, where office trailers and other facilities that support site
operations are located@he Planencompasses wastes generategre DOE historical activities

(ore pocessing, site maintenance, decommissgramd wastes generated by DOE
contractofsubcontractor activitiesnvestigation and characterization of site environmental
medig, remediation of RRMiransportation and disposal of RRM, aygkration and

maintenance of site facilities or equipment

1.3 Roles and Responsibilities
DOE has overaltesponsibility forthe final management remedy for any waste.

TheTechnical Assistance Contractor (TAC),mRedial Action Contractor (RACandtheir
subcontractor personnel are responsible for the proper managerverdalm MTRA Project
wastes and must adhere to the principles andnegents of thiflan Key wastananagement
regonsibilities for the specificontractor positionare described below; these responsibilities
are not limited to theontent contained in th@osition descriptions.

1.3.1 RAC Program Manager and TAC Senior Program Manager

ProgramManages areresponsible for providingperationsnanagemeny interfacing with
DOE, theOperations/Site ManaggeHealth and Safety (H&SRadiological Contrgland
EnvironmentalCompliancg EC) personnebls necessary to facilitate proper management
of wastes.

1.3.2 RAC Operations/Site Manages

The Moaband GescentlunctionOperations/Site Manageareresponsible for managing and
coordinating alRAC personnelThe Manageyinterfacewith personnel to facilitate proper
management of wasteBrojectProgramManages may also assuenthe roleof an
Operations/Site Managédroneis not designated or available.

1.3.3 TAC Health, Safety, and Training Manager and RAC H&S Manager

H&S Managersupport the needs of ti@perations/Site ManageWith regard to waste$&S
personnel are responsible for: collectingl @valuating worker hazard dataitigating worker
health riskdbased on industrial hygiene hazardisterminingndustrial lygiene hazard levels
directing the proper management of waste based amditstrial hygiene hazatdvel;and
facilitating the release of waste frandustrial hygiene contrals

1.3.4 RAC Radiological Control Manager

TheRadiological ControManagersuppors the Operations/Site ManaggmeedsRadiological
Controlpersonnel are responsible for mitigating work health risks based on the radiological
hazard, determining radioactivity levels, directing the proper management of bastel on its
radioactivity kevel, and facilitating the radiological release of wastes from the CA.
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1.3.5 RAC Environmental Compliance Manager

The EhvironmentalCompliance (ECManager supportihe needs of th®perations/Site
Manages. With regard to waste&C personnel are responsible fmterpreting and
implementing environmental regulatiofesg., RCRA TSCA) as necessaiy facilitate proper
managementollectingand evaluating environmental datd recommending management
remedies foProject waste

1.3.6 Operations Field Personnel

Operationsitld personnel support the needs of @ygerations/Site ManageWith regard to
wastespperations ield personnel are responsible for reporting RRM that is suspected of being
combined with other hazardous components to H&S persandetheappropriate

Operations/Site Manageand interfacing with remediation subcontractors, as necessary, to
facilitate proper management of wastes.

A diagram of the overall relationship of these personnel with regard to the management of
Projectwastes is provided irFigure 1 Further details about personnel functions and
responsibilities for managing RRbmbined with or suspected lo¢ing combined with other
hazardous components are provided in Section 3.0.

2.0 Description of Waste Management Straegy

This section describes the general types of waste that will be generated at the Project and the
strategies that will be used for their management.

2.1  Waste Description

Project wastes can be categorized as RRM oiRRN waste Descriptions of eachre
detailed below

2.1.1 RRM Waste

RRM is the primary waste generated by the Project. All waste generated within the CA is
considered RRM unless determined otherwiseablological surveys or other information and
designated as neRRM by DOE.RRM is any material that meets the following definition for
RRM provided in UMTRCAand 40 CFR 1921) Waste that the Secretary of Energy
determines to beadioactivein the formof tailings resulting from the processing of ores for
extraction of uranium and other valuable constituents of the ores; and (2) otherthatsies
Secretary of Energy determines to be radioactie processing site which relate to such
processing, icluding any residual stock of unprocessed ores orgade materials. The DOE
Project personnel, as representatives of the Secretary of Energy, have the authority to determine
what constitutes RRM.
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DOE Project Engineer

Supports the Federal Cleanup Director
in proper management of
Project wastes.

DOE Federal Cleanup Director

Provides guidance for proper management of
the Project wastes to contractor, as necessary.

\ 4

TAC/RAC H&S Managers

Evaluate and mitigate worker industrial
hygiene health risks posed by wastes.

RAC Radiological Control
Personnel

A 4

Project/Program Managers

Interfaces with DOE and other contractor staff
concerning proper implementation of waste
management guidance and plan.

Evaluate and mitigate radiological
risks posed by wastes. Determine
radioactivity levels for wastes.

HRRM = Hazardous RRM; SHRRM = Suspected Hazardous RRM

Environmental Compliance

Develop, interpret, and implement
Waste Management Plan. Investigate
and recommend management path for

SHRRM and confirmed HRRM.

A 4

RAC Operations/Site Manager

Interfaces with Project/Program Managers,
Environmental Compliance, H&S, operations
field personnel, and subcontractors to ensure
proper implementation of Waste Management

Plan.

i

Operations Field Personnel

Perform site activities in accordance with Waste
Management Plan. Identify and report SHRRM.

Project Reporting Legend

Direct
Matrix

Figure 1. Waste Management Personnel Relationships
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RRM includes the following:

T Routine RRM- Consists of uranium mill tailings and radioactively contaminated soil and
mill debris. Most of the routine RRM in the CA is located in the tailings pile that covers
approximately 13@cres of the site. Tailings have also been scattered tiwatithe other
parts of thesiteas windblown and watdyorne contaminatioriarious aeaswithin the
tailings pile also contain the demolished remnants of production and support facilities from
the former mill.

1 Hazardous RRMHRRM) — Consists of RRM combed with other hazardous or toxic
components that pose significant safety and health risks to workers or may petsriong
environmental risks. It is possible HRRM will be encountered during remediation activities
because it is suspected that many tygfasaste were disposed of on site during historical
operations, such as wastes generated by the
generated as a result of its demolition.

UMTRCA is the overriding authority for the remediation of RRM. Othefiremmental statutes,
such aghe RCRA andTSCA, do not have regulatory authority over RRM or its management as
waste, including RRM combined with other hazardous components.

2.1.2 Tailings Pile Charaderistics

The tailings pile consists of varioaenes of coarse and fine tailings composed of sand, silt, and
clay. Coarsaggrained material, from egite sources, was historically placed as cover on the pile
surface to reduce water and wind erosion of underlyingdgrmaeed tailings. Debris consistitng
materials associated with infrastructure demolition is also buried within the pile. The debris
includes concrete, metal sheeting, pipe, insulation, and other mat&kcedsding to

Attachmentl, Appendix ] of theFinal Remedial Action Plan and Site §ign for Stabilization

of Moab Title | Uranium Mill Tailings at the Crescent Junction, Utah, Disposal(Bieument
X0176600) the following volumes are expected to compose the(pde Tabld):

Table 1. Estimated Moab Tailings Pile Volumes by Material Type

Material Type Lateral XSections (yé) Traverse XSections (yé) Average (yd)
Cover Fill 452,800 440,800 446,800
Sand Tailings 2,860,100 2,736,700 2,798,400
Transitional Tailings 3,930,500 3,903,100 3,916,800
Slimes 3,116,110 3,236,600 3,176,355

Total 10,359,510 10,317,200 10,338,355

Many of the radiological characteristics of the pile can be inferred fromatlem226
concentration data. Table 1 from Attachment 1, AppendiafkheFinal Remedial ActiofPlan

and Site Design for Stabilization of Moab Title | Uranium Mill tailings at the Crescent Junction,
Utah, Disposal Sithas been recreated and presented herein as these initial characteristics
defined the origial pile statg(see Tabl&). Comparison othe current pile state can then be

made to this initial state.
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Table 2. Summary and Statistics of Average Radium-226 Concentrations in Moab Tailings Pile

Sub pile& | Average
Transitional . Ll aif il
Measurements | All Data Sands Tailings Slimes Cover Samples
Materials | Without
(Alluvium) | Weighting
Max: 2,195 849 917 2,195 208
Min: 2 13 192 236 2
Average 697 272 530 1,349 85
Median 564 202 556 1,333 89
Std Dev.: 589 224 195 479 66
Count 94 23 28 33 10
Material Dry | 4 4 516 054 3,743,474 4,864,651 | 3,258,910 2,679,019
Weight (tons)
Dry Weight % 100% 26% 33% 22% 18%
Weighted
Activity (pCilg) 565 70 177 302 16 707

Thisinformation was used for radon attenuation modeling to determine the capping and
repository requirements for the Crescent Junction Disposal Site. In particular, the upper 7 feet of
placed waste in theepository cannot exceed the average activity of all samples (without being
weighted), 707 pCilg. North Wi nd Portage
accommodate, and in fact have been tailored around these pile characteristics, thlotigewi
constructability factors.

S re

2.2 Excavation

2.2.1 Excavation Goalsand Methods
This plan establigksgoalsand methods that suppoemediation andinal closureof the Moab
siteunder the applicable standalidted in Section 1.ITasks to complete the project scope
include the following:
1 Excavation of RRM
Segregation and processing of ramnforming RRM debris
Moisture conditioning of RRM
RRM packaging and shipment
Placement and compaction
Radiological sammhg and release of Moab site

Backfill and restoration of Moab site

== =/ =4 A4 4 A -2

Cap and cover disposal cell.

Excavationplanningaligns the remediatiqulisposal cell constructigand closure process with
current DOE funding levels and closw&hedulelt also manages risk related to uncertainty in
waste inventory; probable mill site esthte condition; and natural phenomena.
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This Plan works in conjunction with other plans and procedures, such as integrated work
plans/job safety analyses (IWPs/JSAayliological work permits, and Projespecific
procedures.

2.2.2 Excavation Sequencand Method

The cavationsequence isptimized for shipment and placement at current funding levels and
manags project risks to site closure. Remov&focused on higlbonentration RRM and pore

water to reduce source term and support closure. Worker, public, and environmental safety and
health are integrated into planning all work
Management System Description (DE&®&/GJ3001).

Excavation generally progresses from west to east, leaving the excavation face open on the east
side of the pile, and the west silawe of the pi
radioactivitycovermaterial. This irplacecoverprotects the pile frorflooding of the Colorado

River and/or Moab Wash and minimizes fugitive radioactive dust emissions. This method of
leaving the embankment in place on the west (down gradient with respect to surface water
drainage), by excavating from east to west, als@aslthe pile itself as a large stormwater best
management practice (BMP), as the pile prevents surface water that has contacted the open RRM
excavation areas from exiting the contaminated area, essentially acting as a large containment
berm. Additionally the majority of highconcentration slimes and pore water are contained by

the embankment and cap until excavated for drying and subsequent loadout. Focusing excavation
opposite waterways minimizes the exposure of contaminated material to the enviramnent a
controls stormwater ruon and ruroff in compliance withithe ProjectStormwater Pollution

Prevention Plas(SWFPPs) and CGP UTR359185.

The excavation progression fromestto eastprioritizes removal of higltoncentration slimes

early in the project as a strategic sequence that reduces radiological inventory, removes ground
water contamination sources, places higtwcentration RRM in lower elevations of the

disposal cell to asse radon protectiveness, and preservesdoncentration RRM for blending

with off-pile area RRM. Additionallythe method employed by North Wind Portage blends the
entire lithology of the open face of the pile because each cut (made by slot dozingipeishes
material from the top of the pile to the bottom of the pile, blending the materials encountered
together across the entire cross section. This has several advantages over discrete excavation of
the entire pile, as would happen if loadout occurreth@gxcavation worked from the top of the

pile to the bottom of the pile, via excavator and truck. Specifically, the North Wind Portage
methodology immediately blends the cross section of the material, averaging out activity and
moisture immediately as tloeit is made. The exposed face has a high surface area, allowing both
wicking of entrained pore water to exit out the face on the west side of the pile, remaining
contained, and allowing for air drying and evaporation to take place on the surface df the soi

The material generated from each slot dozed cut is then picked up with an excavator and trucked
to a drying bed, blending the material once again. Then the material is dumped into a drying bed
where it is spread with a dozer and then disked to obteBfotéf optimum moisture in

accordance with the applicable standard proctor of the material, as required by the Contract. This
process not only expeditiously dries the wet RRM, but the blending action averages and
normalizes the encountered activity wittine pile.

As the pile was constructed, the technology utilized to extract the uranium from the oredchang
over time, becoming more efficient. This fact comes directly from Site Observational Work Plan
for the Moab, Utah, Site Volume I, December 2003, Document IDsZa3424TAC and
U0032700, and therefore a reasonable assumption can be made that thecoaientration of
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tailings generated earlier in the milling process is higher than that of the tailings generated more
recently. These higheroncentration tailings are more prevalent at depth in the tailings piée. Th
North Wind Portagexcavationmethal blends the entire cross section of these tailings,

averaging the variability in activity into a homogeneous blend. Ra@Brmeasurements from

daily sampling of the loadout material verify concentration levels indicate a decreasing trend
now generally &ll below 707picocuries per granpCi/g) on average.

Additionally, the method of excavating the entire cross section of the pile from west to east has
assured removal of the entire wast-e profil e,
concentration mterials, or the higlsoncentration materials. This method blendshiigé

activity slimes with the transitional materials, sands, and alluvium. To date, the known slimes
have been removed and placed at the Crescent Junction disposal cell.

RRM is again blended when is it is loaded out into the intermodal shipping containers. This is
accomplished because the RRM was originally placed in an approxif@atelift on the drying
bed and the process repeated multiple times as the optimal rmashient is reached. This
ultimately results in @rying bedoading platform approximately 10 feet in height in which an
excavator sits atop of and loads containers. Providing this optimum platform height helps to
minimize spill and overfill that can lafficult to decontaminate for release to shipment. When
loading, the excavator removes RRM frime base of the drying bed or platform to the top,
removing a cross section of material that originated from multiple locations of the pile. This
creates a hmogeneous waste with the activity level distributed consistently throughout.

The North Wind Portage slot dozing method leaves large portions of the face undisturbed as the
slot dozing progresses from the north to the south along the face. This exposeal e

excess moisture content, often exceeding 50%. Exposing this material allows natural drying to
begin. During this drying process, salts dissolved in the pore water are left behind as the water
evaporates. These salts then form a crust over tfeceuwhich acts as a natural tackifier to aid

in minimizing fugitive dust emissions from the pile face. The crust remains in place until the area
is disturbed again for the next evolution of slot dozing.

As debris is encountered during slot dozing, #egregated from the RRM. The dozer isolates

the debris from the immediate work and an excavator then piles it up and loads it into a haul

truck that transports the debris to the debris staging area. The debris can then be size reduced and
loaded out sepately such that the proper ratio of stuitdebris mix can be maintained for

placement at the Crescent Junction disposal site. Debris may be placed at any depth in the
disposal cell, but disposal is optimized by placing of debris in the sacrificialdétdd on the

floor of the disposal cell. This allows for a more efficient approach to placement and can

mitigate risks associated with potential schedule impacts.

Off-pile RRM areas are relatively small in volume and located across areas currently used to
support remediation. Excavation of these areas is planned for the final years of the project,
concurrent with final status surveys, as contamination is distributed in mostly contained separate
small areas and/or contiguous with facilities and infrastradtat currently support the bulk
remediation. Additionally, supile RRM located beneath the footprint of the pile will be
remediated in a similar fashion nearing the end of the project. The majority of-{hikeathd

subpile RRM is considered to bendhe lower level of the activity scale, and remediation of the
areas will coincide with the placement of the top 7 feet of RRM in the disposal cell at Crescent
Junction.
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Tailings pile management operations at the Moab sitenivencedby seasonal clinta
considerations. When hot, dry weather prevails in the Moab area, -nigh&turecontent RRM

is placed in drying beds during the summer months for moisture conditioning. Material moisture
conditioning and drying bed construction are primary operatgoas during spring, summer,

and fall months, when theeatheris favorable. The moistweonditioned material is then ready

for shipment to the Crescent Junction site during the cooler winter months. The location of the
load-out area and the drying bedsries with the progression of the excavation and the

availability of floor space.

During the winter months, shipments of RRM to the Crescent Junction site are maintained by a
process of direct loading of lowenoisturecontent, graniar RRM. Direct loading material is
currently an effective method for making up the balance of annual material shipment during
winter months. From a tailings pile management perspective, it is also desirable to create as
much area as possible (floor spacetherwise) for material conditioning. This helps ensure that
a sufficient quantity of material is available for shipment when needed. Ibesttd RRM is
sampled and measured for radi2@6 concentration prior to shipment. Fig@rehows pile
managemennformation2022 volume analyses. FiguBeshows RRM process flow.
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CUT / FILL TABLE

Cut/ Fill Depth | Color
4 11407000 | [l
b -700010-5000° | [l
-50.00'to -30.00°
LEGEND -30.00'to -0.10"
——————————— Existing Grade Contour Major (10') 0.10'100.10
Existing grade Contour Minor (2') - z
Impoundment Crest (from Stoller X0026200.dwg) 0.10't0 10.00
Impoundment Toe (from Stoller X0026200.dwg) 10.00'to 15.00°
Slime Area (from Stoller X0026200.dwg)
Tailings Boundary (from Stoller Bdry_tailings.dxf) 15.00 1o 20.00 1]
20.00't0 25.21' M|
NOTES: 2424, PILE MANAGEMENT
1) The isopleth compares the impoundment topography on 12-02-2021 to the base topography from 2005. The reds depict cut areas while NORTHWIND INFORMATION 2022
the blues depict fills. The FILL quantity is 99,120 BCY, the CUT quantity is 8,069,249 BCY resulting in a net CUT of 7,997,130 BCY. e TSy Wk VOLUME ANLYSES
2) Assuming the site investigation documents that depict the slime area are correct, the siimes have been removed. According to the pile 20Gana e
characterization data, these slimes were the most radioactive RRM in the pile. PR S 06-16-2022 | Figure 2
. /

Figure 2. Pile Management Information 2022 Volume Analyses

RRM PROCESS FLOW CHART
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Figure 3. RRM Process Flow Chart
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2.2.3 Excavation Procedure

The activities associated with excavation, load, transportation, and placement in the disposal
cell are summarized in the RRM process flow chart (Figur&he variable operational factors
related to the excavation and conditioning (drying) that coojzhct the way materials are
prepared for disposal include the following:

1 The ratio of dry, sandy material to transition tailings material to slimes in any given section
of the pile

The cohesive strength of the slimes material relative to supportingagixsaequipment

The amount of free water encountered while excavating RRM

The stability of the excavation slopes

The time required to dry RRM to obtain acceptable moisture levels

= =2 A4 A

The concentration and associated activity of radd®® and other radionuckd present in
the tailings

The quantity and characteristics of debris mixed with the tailings
Anomalies encountered within the tailings, including the discovery of unknown materials

The location and floor area available for drying bed construction

= =2 =2 =2

Storm wder and dust control

1 Extreme or inclement weather.

When encountered during excavation, an anomaly may impact the planned tailings excavation by
diverting excavation around the anomaly. Depending on the nature of the anomaly, additional
characterization anplanning may be required before removal and disposal. Anomalies are
managed in accordance with thi@ab UMTRA Project Waste Management RBOE-

EM/GJ1633) and thMoab UMTRA Project Health and Safety Suspected Hazardous Residual
Radioactive Material Regmse Procedur€@©OE-EM/GJRAC2160).

Appendix B of DOEEM/GJRAC2160 summarizes seven disposal areas, including the location
or presumed location @ach disposarea, the contents of the area, and the disposal timeline.
Records indicate that three areasénalveady been excavatedwo associated with vanadium
drums and sludge, and the other referred to as the northwest bench area in Atlas records. The
remaining areas are located in the southwest corner of the pile and include a sump collection
pond filled wih mill debris, an asbestos disposal landfill, a laboratory chemical/industrial waste
trench, an area used for radioactive investigadierived waste used by DOE during project
initiation, and an area of nuisance odors encountered during excavatioriarzD2018. These
areas are shown in Figu?e

2.2.4 Equipment

In general, tailings pile excavation is performed using several pieces of heavy equipment in
various configurations. The equipment used in excavation anelaaaf RRM at Moab

includes a typical complement of tracked excavators, tracked dozeospegrader, a wheeled
loader, articulated truckbjghway trucks (Sterling or equivalerathd a tractor and disk.
Additional equipment may be used as necessary to achieve operational goals (eafusing
debris).
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Two excavation operations may Wwerking concurrently. Widérack, low ground pressure

dozers are used to slot doze RRM down the face of the tailings pile to the excavation floor.
Tracked excavators or a wheeled loader is used to load RRM into an articulated truck on the
protected excaven floor. The excavator normally sits atop the material that has been pushed
down by the dozers. The excavator then removes the material along the base of the pile and loads
it into trucks that pull up parallel to the toe of the pile, beneath the excavato

The material is then transported by articulated trucks to drying beds for conditioning.
Alternatively, material may beirectly loaded into intermodal containers if the matesal

suitable for placement at Crescent Junction without being conditisee8édction2.3.1for a
discussion of material conditioning acceptability). In addition to space on the excavation floor,
the entire top of the pile may be used as drying beds until excavation activities dictate that these
areas be removed.

2.2.5 Sloping

Sloping is the primary method used for excavation. Slopimgrformedwith dozerghat slot

doze the pile faceThe benefits of sloping include enhanced stability on the working face, a
blending of the principal types of soil material found in the pilei¢h is beneficial for

conditioning), less restricted space for equipment to operate safely, and enhanced efficiency in
removal of RRM from the tailings pile for placement on drying beds or stockpiles. Operational
efficiency is additionally enhanced besauess machine time is spent creating stable benches
for RRM excavation and truck loading.

The trackwalking of the tailings pile slopes that occurs during sloping operations is also
beneficial to pile management because it compacts thesndace soimaterials, limiting the

ability of precipitation to infiltrate into the RRM, and is a typical stormwater BMP. Additionally,
the grouser marks left behind from the dozer create small, horizontal indentions in the material
that perform similar to a water ba hese indentions dissipate and divert energy of the water in
events of heavy precipitation, effectively reducing slope erosion associated with these events.
Since sloping became the primary method of removing RRM from the tailings pile, significant
drying of the working face has been observed. The resulting decrease in the volume of slimes
and water flowing from seeps also enhance operational efficiency, because the RRM is easier to
excavate and load and it requires less time to condition.

2.2.6 Benching

In some instances, it may be beneficial to utilize benching as the protective system to ensure safe
operations. Examples may include creating working platforms for equipment or the construction
of haul roads. Benches may be created by excavating theffdwetailings pile with a tracked
excavator and removing the material by haul truck or by cutting into the face of the pile with a
tracked dozer.

2.2.7 Excavation Considerations

In general, the tailings materials and water/seepage conditions are oliserinedously during

all excavation activities. If materials with poor cohesion, wet areas, or seeps are encountered in
significant quantities (i.e., other than small, localized zones), excavation is discontinued at that
location until further assessmeatmade, and procedures and/or limits are put in place to ensure
safety.
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The RAC excavation team identifies and protects natiite Isp discontinuing excavation

activities above the original ground surface. This approach allows the excavation floor to be used
as another solid working surface (for drying bed construction and other RRM removal activities)
without compromising the origal native soils. Test pits and existing borehole anehplie

topographic maps are used to determine thempiteground surface. Periodic monitoring of the
radium content may be performed to verify that excavation of RRM is above 15 picocuries per
gramplus background. The purpose of the periodic monitoring is to limit anyexavation of
material at the site.

2.3  Materials and Loading

23.1 Material Conditioning

Excavated RRM generally consists of a combination of the four principal types of material
identified in Sectior?2.1.2 The excavation face currently exposes the four types of material
commonly referred to as sandy, transitional, slimes, and fatty clagsvdiking face of the pile

has drained significantly since sloping methods have been used to push material down the face of
the pile, and slimes are becoming less of an operations issue. Very dry material may also be
encountered, which requires blendinghwinoist material or moisture conditioningy may be

suitable for direct loadut.

After the haul trucks are loaded, material is transported to a drying bed for material conditioning.
Normally, there are several drying beds in various stages of conmphdtiere material may be
dumped based on material characteristics. As described in S2@&igrdrying bed construction

is the primary operational goal during summer months, so that suitable mestaigoned

material will be available for loadut. Direct loading of suitable place material for shipment

often occurs concurrently with drying bed construction activities.

After haul trucks dump the material onto the drying bed, a dozer spreads the material into
appropriately sized lifts. Equipment pgal) a disk (a common soil cultivator used in agriculture)
conditions the material by making multiple passes to turn and mix the surface of the lift. Disking
the material facilitates evaporation and conditioning to reach the desired moisture content.
Material is ready for loadout when it has reached acceptable moisture content levels for shipment
to the Crescent Junction disposal cell.

Optimum moisture content is determined in accordance with the material testing procedures
detailed in Addendum E of the Mo@&MTRA Project Remedial Action Plan (DOE
EM/GJ1547). For abow-asreasonabBlachievable (ALARA) purposes, the moisture content
should be maintained in the acceptable range before shipping.

2.3.2 Material Load -out Operations

Material loadout is conducted byigkct loading from selective areas of the tailings pile or from
conditioned material in drying beds or stockpiles. As conditioning activities progress, and the
footprint of material drying bed stockpiles increases, the ability to moveolgiadperationsa

other locations on the pile exists. Leadt may be moved to improve safety and achieve
operational goals including, but not limited to dust suppression, inclement weather, lower
radiological exposure, or to generally increase the efficiency of thecBroje
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2.3.3 Direct Loading

Direct loading is the practice of excavating suitablplace material and loading it directly into
shipping containers on haul trucks. This practice is used during times when the material stacked
on drying beds is not completely conditioned and/or drying beds are under construction. It may
also be used during times when other materials are frozen atet kmexcavate. The

construction of drying beds for material conditioning may proceed concurrently with direct
loading of RRM for shipment. The-place material suitable for direct loading is generally more
granular with lower moisture content.

2.3.4 Loading Conditioned Material

Load-out of conditioned material is done by using a tracked excavator to excavate the face of the
drying bed (or stockpile) and then placing the material into shipping containers transported by
truck. Excavators typically load materiato the containers from the top of the drying bed. The

haul truck stations the container on the excavated floor, parallel to the edge of the drying bed,
while the excavator strips material from the face and loads the container.

2.3.5 Container Weighing and Cleanout

Target weights for short and tall containers are optimized to railcar capacity. Each railcar can
hold four containers and is configured with a mix of light (normally short) and heavy (tall)
containers to prevent overloading the railda some instances, tall containers may be loaded to
the target weight for a short container based on railcar capacity. This distributes use across the
fleet of containers, which consists of 25% more tall containers. Individual container tare weights
vary in the fleet based on age, repair history, and coating/liner configurations. Containers are
weighed in accordance with the Moab UMTRA Project Residual Radioactive Material Weight
Determination Procedure (DGEM/GJRAC2098). If the weight of the truck aluhded

container is within the target weight threshold, the container is prepared for shipment. If the
weight of the truck and loaded container is outside of the established weight thresholds, material
is added to or removed from the container with the-lmat excavator.

“Hol dback” is RRM that did not come out of t
Crescent Junctiorepositoryand is, therefore, returned to the Moab site in the container.

Holdback is reduced by minimizing the duration contememain loaded prior to dumping and
loading RRM with lower optimum moisture contents during colder periods. Holdback is

identified in accordance with the tare weight tracking and the individual container interior visual
inspections performed in accordaneith the Weight Determination Procedure.

2.4 Water Management

Multiple current and historic methods are employed to manage storm water and pore water
associated with the tailings pile. Control of surface water is achieved with standard construction
practies, including catchments, berms, swales, straw bales, and wattles, pursuant to the Moab
UMTRA Project Moab Site Storm Water Pollution Prevention Plan (EEBEGJRAC1475).

The tailings pile contained a wick system installed prior to excavation. This system consisted of

a series of fabric wicks orientated vertically in the center of the tailings pile that were designed to
dewate the slimes present within the tailings. Most of the wick components have been

excavated. Although mostly inoperable, when remaining wicks are encountered seeps may occur.

U.S. Department of Energy Moab UMTRA Project Waste Management Plan
Revision 9 June@®?2 DOE-EM/GJ1633
Pagel4



Where necessary, temporary holding ponds may be dug to capture pore fthielg @=in from

the excavation areas, keeping the fluids on tailings. Once contained, pore water may evaporate
in-place and/or be removed from ponds and used for dust control-warérareas on the pile to
minimize employee exposure.

Porewater has a pldvel as low as 2.0. Potholing on the surface of the pile may be performed to
help remove free pore water from the pile. This is done by pumping the water from the potholes
to temporary holding ponds. If subsurface water continues to be of concern,Ghe&Ainstall
perforated, corrugated pipe at well points or sumps, pump the collected water to the temporary
holding ponds or haul it to rematea i | locatigns fer spreading to promote evaporation.

When slimes are excavated, additional quantitiesilo$srface water may be encountered.
Relatively small quantities of water may be absorbed using dry cover material or tailings, and the
mixture may then be loaded into haul trucks for transport to the drying beds.

Berms may be used near the face of theeaxtion to minimize the impacts of larger quantities

of water on the floor of the excavation and the future drying beds. Berms may be used to direct
water on the excavation floor to sumps positioned so they do not interfere with tailings pile
removal opergons. When significant quantities of water are accumulated, a determination is
made whether to manage the water in place, pump it to a temporary holding pond, or haul it to
remotet a i | locatigns fer spreading, depending on current site conditions.

2.5 Managing Debris andAnomalies

Material is managed in accordance with the Moab UMTRA Project Waste Management Plan
(DOE-EM/GJ1633) and the Moab UMTRA Project Health and Safety Suspected Hazardous
Residual Radioactive Material Response Procedure (EMESJRAC2160). Debris

encountered in the tailings pile is generally associated with structure demolition and includes
concrete, structural steel, piping, and other demolished milling equipment. Debris sizing and
containerization are performed and verified atNtab site in accordance with the Remedial

Action Plan. During excavation, other materials or objects may be encountered, including drums,
gas cylinders, tanks, or other unusual items referred to as anomalies.

There is a significant quantity of debris iretsouthern end of the tailings pile (some of which

has already been excavated) that will continue to be excavated. The debris is primarily structural
steel and concrete. To the extent practicable, the debris is separated from tailings material before
loadng the debris onto haul trucks. The structural steel and concrete debris are separated and
hauled to a storage bed, where the debris may either be direct loaded into containers for transport
to theCJdisposal facility or sizeeduced for future loadin@oncrete debris is size reduced with
hydraulic breakers, and steel debris is sized with a shear.

Construction and demolition debris and anomalous materials are categorized into three groups:
1. Items that fit into containers

2. Items that require sizeduction before loadut

3. Potentially hazardous items.

Items that Fit into Containers
Smaller items that fit intthe containers and meet the disposal requirements set forth in the
Remedial Action Plan are containerized and shipped to the disposal facility.
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Items Requiring Size Reduction Before L-oatl

Larger items, such as lengths of steel beam and pipe or coslateteghat do not meet the
Remedial Action Plan disposal requirements, arersideced before being containerized for
disposal.

Potentially Hazardous Items
During tailings pile excavation, the RAC expects to encounter hazardous waste that the U.S.
Environ ment al Protection Agency ( EPA) -cahtaifiingn e s

material(ACM), drums, gas cylinders, or other containers. Suspected hazardous RRM (SHRRM)

is RRM encountered during remediation that is suspected of containing hazardoxic
components that pose acreasedisk to workers or the environment. The requirements for
managing hazardous waste and SHRRM include proper notification, mitigation, identification,
delineation, evaluation, and hazard determination as desaniltieel \WWaste Management Plan.
The initial response to SHRRM includes the
deny entry, Notifications. "’

2.6 Disposal Facility Methods

TheCrescent Junctiodisposal repository is designed and construtded CFR 192 Subpart A
disposal standards for control of RRM basedpecific performance requirements to ensure that
a disposal cell will be reasonably effective for up to 1,000 years (and a minimum of 200 years),
to limit the release of rade222 to the amosphere, and to provide ground water protection.

RRM is placed and compacting in accordance witiRbmedial Action Inspection PIRAIP).
Stockpiling RRM at the repository iegerallyavoided andRRM is placecand compactedpon
receipt When inclemat weather or operational constraints delay placepRiRM maybe

stockpiled within the repository

Cell expansion phases 4B, 4C, and 4D renmive constructed andith constructioroccurring
as needed to accommodate RRM and debris placeandriunding allowsThe ghases are
shown in Figuret.

In general, cell excavation and placement operations occuiifest toEastand North to

South North Wind Portage hatesignedhe CJ placemendpeations to allow foparallel

(concurrent) activities, which greatly compress the project schedule when compared to

conducting activities in seriestért to finish subsequent activities, rather than start to start with

some periods of lagConcurrent actiities that may ocur while RRM placement activities occur

include the following:

1 Cell expansion on the east

1 Placement of Interim and Protective cover atilp RRM that has achieved the designed Top
of Waste grades

1 Placement of Macos Shales radon barer on the middle portion of theell that already has
interim cover soil placed

T Rock placement or cap conversion to ET cover on the western portions of the cap (Areas
already covered with cap rock fost protection soil)

The placement methods developed by North Wind Portage also provide additional benefit
beyondtaskconcurrencyBy placing RRM from west to eashd north to south, bringing the
grade up to the dmgned top of waste grad@sa manner that slopes drainage to the south and
eastjnherentstaomwater controls built into the placement scheniéis pushes the
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RRM cotact water to the southeast where it cambeaged and does not inhibit operations
within the CA.Additionally, byplacing the fill areas directly adjairg areas that have achieve
top of waste firsh grades, the areas at grade can be covered witlmrever as the placement
operations progress. Covering the top of waste masisradioactive fugitive dust and
minimizes contact water that touches RRM. Water ftbats from the interim cover can be
discharged to the site clean stormwater BMP featungsmizing stormwater that contacts the
RRM andmust be contained within the CA.

It should also be noted that the placement methods, combined with the moisture conditioning
methods conducted in Moab, minimickpiling of RRM in the cell, allowing direc

placement, compaction, and testing of the material. Eliminating double handling shortens the
project schedule, benefits the environment, and increases overall operational effisrerbgr
importantoperationatonsideration for Ci¥ thefact that costruction water is pumped over 20
miles to the site. This eansRRM containing sufficient wateas it arrives from Moab is of high
importance fodirect placemenand minimizing water addition for moisture conditioning during
placement.

LEGEND

2' Minor Countour

10' Major Contour
= Phase 1
—— Phase 2

Phase 3

Phase 4

NOTES:
1) Waste placement for 2022 is anticipated in 3A, 3B, 3C, 3D, and 4A. The remaining cell expansion areas are 48, 4C, and 4D, which will be Precared by
excavated when both funding and placement necessity dictate. Cell ion can occur with waste ti I/IIA Crescent Junction Repository
radon barrier may be placed in 2A, 2B, 2C, 2D, 3A, and 3B over the interim cover areas concurrently with waste placement. Interim cover can N D RT HW‘ N D Phased Work Approach
be placed in 3B, 3C, 3D, and 4A as waste achieve top of waste design grades. Lastly, ET cover conversion or rock placement can occur o o0 PORTAGE, INC.
simultaneous with waste place in the Phase 1 areas. s =] 200 Grand Ave. #500
2) _Work generally proceeds West to East and North to South. SCALE INFEET Grand Junction, CO 81501 06152022 | Figure 4

Figure 4: Crescent Junction Phased Work Approach

3.0 Waste Management Strategy

There are differemequirements for managing RRM and ARRM waste because of differing
regulating authorities and waste composition.

U.S. Department of Energy Moab UMTRA Project Waste Management Plan
Revision 9 June 2022 DOE-EM/GJ1633
Pagel7



31 RRM

RRM shall be remediated in accordance with the standards for the control and cleanup of RRM
provided in 40 CFR 192 Subparts A throu@. Additional cleanup standards may be established
for radioactive contaminants present in RRM other than ra@i2@) such as thorium or

uranium, based o0 CFR 83, “Occupational Radiation ProtectiolDOE Order458.1,

Admini str at i v eon®loteatian ef thd Publit &d the Eavironmetarious
guidance from DOE, EPARC, and human health and ecological risk assessments. DOE will
be asked to approve cleanup standards for radioactive contaminants in RRM that are not
established in 4CFR 192.

Routine RRM such as uranium mill tailings and radioactively contaminated soil and dslris
be excavated and handled using standard RRM remediation/construction methods and as
required by the approvedmedial actiorand work plansProcedures focontrolling radiological
contamination will be used to protect site workers, the public, and the environment. Routine
RRM meets the NR@pprovedNasteAcceptanc&riteria WAC). RRM that meets the WAC
will be transported and disposed of at the Crescenttidun disposal site.

HRRM shall also be remediated in accordance with the standards in 40 CFR 192, Subparts A
through C. Though the hazardous components in HRRM are not subject to regulation by
environmental statutes such as RCRA or TSCA, additionahgpgarotocolsmay be established

for these hazardous componeiatprovide adequate worker safelyazardous components that
present amncreasedisk to workers or the environment may necessitate further characterization
efforts and the use of more prdige excavation and handling methods. HRRM that meets the
appropriate WAC may be placed at the Crescent Junction disposal site with DOE concurrence.
The management requirements for HRRM and suspected HRRM are discussed more thoroughly
in Sectiord4.0.

RRM may be decontaminated if warranted, feasible, and cost effective. Reusable equipment or
materials that become radioactively contaminated during remedial action should be
decontaminated whenever possible. If it is not feasible or cost effective to dec@ieami

reusable equipment or materials, they may be disposed of at the disposal dileabHeMTRA
ProjectRadiological Release of Materials and Equipment RROE-EM/GIJRAC209)

contains procedures for decontaminating RRM, including release limitsdimactivity.

3.2 Non-RRM Waste

Waste generated outside the CA is+RRM unless radiological surveys or other information
indicate otherwise. The Radiological Assessment for-Ribe Areas of the Moab Project Site
(DOE-EM/GJ9012005) evaluates the exitteof contamination from RRM within the Project
boundaries. It should be noted that any wastes generated within the controlled area of the site
(Crescent Junction or Moab) which have been potentially impacted by radiological materials
associated with RRMyill be handled as RRM waste, even if the materials are located outside
the CA. This last point is particularly relevant for items spilled onto the ground within the
Controlled Area, but outside the Contaminated Area.

Non-RRM waste is material that doest meet the aforementioned definition of RRM.
Generally, norRRM waste is nomadioactive material that meets the definition of solid waste
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provided in 40 CFR 2618(261.4(3). Typical noaARRM waste consists of materials such as
office trash, construction debris, and discarded wood, plastiogtal.

Non-RRM waste that contains other hazardous components may be generated in the
uncontaminated support area outside the CA or within the CA and-admactive, such as
used oil or other spent petroleum products generated from equipmentmaag&eOil changes
within the CA would be done under the supervision of a Radiological Control Technician to
ensure oil does not become radiologically contaminated.

Non-RRM waste is not governed by UMTRCA, but is instead governed by other statutess such a
RCRA or TSCA. NorRRM waste combined with other hazardous components is subject to
more stringent regulation than typical RBRM solid waste, such as by the hazardous waste

regul ations at 40 CFR 261, “Il dentandthecati on an
corresponding state of Utah hazardous waste regulations at Utah Administrative Code (UAC)
Rul e 315, “Utah Hazardots Waste Management Rul

Non-RRM waste shall be managed in accordance with federal, state, and local requirements and
regulations pertinent to the waste. Thareno specific handlingr storage requirements for

typical nornRRM waste such as office trash, wood, plastic, or metdlese solid waste materials
should be accumulated using standard practices and dispasbeofocal municipal landfill.
Non-RRM waste shall not be disposed offa disposal site. Thentractor will make

reasonable efforts to minimize the genematid nonRRM wastes and to recycle r®@RM

wastes and materigter DOE Order 36.1, “Departmental SustainabilityRecycling bins are

provided for paper aluminum and plastic.

Proper management of ndtRM waste also requires/aluatiornto determine if it contains

hazardous or toxic components. NBRM waste that contains hazardous or toxic components

shall be managed in accordance with the hazardous waste regulations at 201GR&

universal waste regulations at@6R 273 St andar ds for Uni veamsal Was
the correspondingate of Utah hazardous waste and universal waste regulations at UAC R315.

These management requirements encompass proper trackingyeoradion, labeling, storage,

treatment, transportation, disposal, and record keeping.

33 Universal Waste

Universal Wastes adassified acommonhazardous wasteThe United States (US) EPA has

defined these wastes in 40 CFR 273.9. In generak thastes include batteries, pesticides,

mercurycontaining equipment, fluorescent light bulbs, and aerosol cans. Universal Waste

generated within the CA or that has become radiologically impacted within treosttelled

areas will be handled as HRRM, i¢hall other noARRM impacted Universal Waste generated

at the site is handled as Universal Waste as detailed below.

Hazardous wastes handledasversalWaste includes:

1 Spent batteries found in electronic equipment, hand tools, mobitephcameras,
computers, and emergency backigpting. Mercurycontaining devices, including
thermostats, thermometers, barometers, manometers,, @layswitches.
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https://www.ecfr.gov/current/title-40/section-261.4#p-261.4(a)

T Lighting waste includes lamps, bullas tubes with small amounts of mercury and possibly
cadmium. Fluorescent, high intensity discharge, neon, mercury vapoipiggsure sodium
and metal halide lampBlote this does NOT includaolychlorinated biphenylRCB)
containing electrical equipmersuch as PCB containing ballasts.

T Unused pesticides that have been recalled or for which use has been suspeddee e
Waste.

1 Aerosol cans become waste on the date they are discarded or no longeAssdeseribed
in section R3182739, they are not hazardous waste. An aerosol can shall be managed as a
hazardous waste if the can or its contents exhibit one or more of the characteristics identified
in sections R31:261-20 through 24, or if its contents are listed in sections R&I530
through 5.

1 Antifreeze (ethylene glycopropylene glycglbecomes waste on the ddtes discarded or
no longer usable.

1 Lead acid (automotive) batteries will be stored in a leak proof box and will be covered. These
storage locations are in the maintenance &dreay will be dated on the day they become
waste and stored in the correct area

1 Nickel cadmium, silver, mercury, alkaline or lithium batteries will also be dated and stored in
universal waste battery buckets, taping the battery ends to prevent unwanéed with
each otherThesebuckets can be found on both sites in most of the buildings.

DOE and contractors wi |lverysmmaanlalg eq uuanni tvietrys ahl a mwdal se
not accumulaté,000 kilograms %,200 pounds) or more total universehstespr 1 kg (2.2

pounds) of acute hazardous waste onatimy one timeA very small quantity handler of

universal waste is not required to notify the Utah Division of Environmental Quality or Colorado
Department of Public Health and Environmentp@eding on site location) of universal waste

handling activities.

Very gnall quantityuniversal wast@andlers are prohibited from disposing of universal waste
and must ensure waste is recycled or delivered to a permitted facilityefynemall quantity
handler facility is prohibited from diluting or treating universal wastes.

For storage, theery smdl quantity handler of universal waste must label or mark universal
waste or containers to identify the typelbfiversalWa st e (e. g., “Universal
“Uni v er s&luoreStens Tukas) .

UniversalWaste will be managed in a way that prmetgea release of any component of the

waste. Containers must be structurally sound, be compatible with contents, and show no
evidence of leakage, spillage, or damage that could cause leakage. If stored outside, containers
must be covered to prevent pretapion fromencounteringhe waste.

A very small quantity handler of universal waste may accumulate universal waste for no longer than
1 year from the date the waste is generated, unless accumulation activity is solely for the purpose of
accumulating quantities sufficient to facilitate proper ofiog or disposal. If the time limit is

greater than 1 year, tivery small quantity handler must prove its facility has a feasible recycling
market.
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Thevery small quantity handler of universal waste who accumulates universal waste must be able
to demongtate the length of time the waste has been accumulated from the date it became a waste
by:
1 Placing universal waste in a container and marking or labeling the container with the earliest
date that any universal waste became a waste.
T Marking or labeling eachndividual item of universal waste (e.g., battery, lamn
thermostat) with the date it became a waste and placed in the storage container.
T Maintaining an orsite inventory system that identifies the date each universal waste became
a waste.
1 Placing thauniversal waste in a specific accumulation area and identifying the earliest date
that any waste in the area became a waste.

A very small quantity handler of universal waste is prohibited from sending or taking universal
wastes to a place other than drestuniversal waste handler or a destination facility for recycling
or disposal.

Althoughvery small quantity handlers of universal waste are not required to keep records of
shipments of universal waste per UACR3®s2 , “ St andards for Small Qu
Uni v er s arécorBafgdcyeling document Project sustainability metrics anddshou
includedestination facility, quantity of each type of universal waste, and date of shipment.

Mechanics and/or maintenance or responsible employees will provide the required records or
manifest information to the Environmental Compliance staff fordilmthe DOE records

system.

Whereas the Moab UMTRA Project sites in Moab and Crescent Junction follow universal waste
regulations dictated by UAC, the Grand Junction DOE office follows universal waste regulations
dictated by Colorado Code. Guidelineggific to the Grand Junction office will be managed as
described below.

T Aerosol cans containing hazardous waste such as paint, brake cleaner, and solvents, or those
that contain a hazardous waste propellant, are considered universal waste. Thhi Gt
of fice’'s goals are to ensure all aerosol <can
product (less than 10 percent), and can be disposed as solid waste in normal trash. Manual or
pump applicators (e.g., glass cleaner) are the preferrechdisgeoption. Aerosol cans have
to be properly stored and labeled prior to proper disposal to commercial service vendors.

1 Used electronic devices and componéetwaste other than batterigbjt fail the toxicity
test for heavy metals, such as computa@nitors, color televisions, and circuit boards, are
covered under the universal waste regulations and will be managed in the Grand Junction
office from all three Moab UMTRA Project sitey the TAC IT departmen®Proper labeling
of area or container inatles, storage, accumulation time limit, shipment (Colorado and Utah
do not require hazardous waste manifest system), and disposal are required.

1 Mercury-containing devices (e.g., mercury thermostats, gauges, flow regulators, electronic
switchesandrelays)and lamps are a building maintenance issue and will be managed by the
building owner.

1 Pesticides are building maintenance issues and will be managed by the building owner.

T TheProject s goal will be to MeaySmal&Quantityd& ncelraastsoirf”i c
(VSQQ) that generates less than 100 kilograms or approxim228pounds of total

1 hazardous waste per month anduseualates no more than000 kilograms or 200 pounds
at one timeThe Project EPA ID number is UTD980717607.
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34 Investigation-derived Waste

Investigationderived waste (IDW) is waste generatedhe fieldduring site investigation and
monitoring activties associated with ground water or soils. IDW includes personal protective
equipment (PPE), disposable sampling equipment, excess soil (e.gdriliely cuttings,
trenching spoils), excess ground water (e.g., well development, purge water), olamesced
trash (e.g., empty containers, plastic, packaging materials).

IDW may be RRM or noifiRRM waste. IDW may also contain hazardous components other than
radioactivity. IDW will be managed in a manner that is consistent with the DOE UMTRA

P r o j Teahrical Approach for the Management of UMTRA Ground Water Investigation

Deri ved WaALl62350°09)(ad @#sed for the UMTRA Ground Water project), the

U.S. Environmental Protection Agency (EPAGui de t o Manageermnad of | n\
Wasté (9345.303FS), andhe requirements of this Plan.

IDW shall be managed in accordance with the requirements d?ldngor RRM and norRRM
waste and in a manner that is consistent wittf Teehnical Approach for the Management of
UMTRA Ground Water InvestigatieBerived Wastégs(as revsed for the UMTRA Ground
Water pojec) and the EPAGuide to Management of Investigat-Derived Waste ”

The*“Technical Approach for the Management of UMTRA Ground Water InvestigB@oived
Waste$ wasdeveloped, in part, for managing excess ground water by dispersing it on the
ground near the well from which it originated.

The*Guideto Management of Investigatidderived Waste grants greater flexibility for
returning contaminated IDV¢uch as excess sgiénerated during well drilling or trenchirng,
its point of origination in instances wh#rese materials will be remediated at a later date.

A list of options for managing IDW¢ detailed below

3.4.1 IDW thatis RRM

IDW that is RRM is subject to the same management requirements as RRM with

similar characteristics:

T IDW that is RRM that does not contain other hazardous components can be managed in a
manner similar to other routine RRM and be disposed of at the disposal site. Alternately,
such IDW that is solid, like RRM/soil, can be combined withilar RRM that is scheduled
for remediation at a later date.

1 IDW that is RRM/ground water that does not contain other hazardous components can be
managed aRRM.

1 IDW that is RRM suspected or confirmed to contain other hazardous components shall be
maraged in the same manner as the source material. When feasible, such IDW should be
returned to or recombined with the source material.

T If circumstances warrant, such IDW can be containerized and stored near the source material
until proper disposition isetermined. IDW that is suspected or confirmed to contain other
hazardous components shall not be combined with RRM that does not contain the same

1 hazardous components. The requirements for managing RRM that contains other hazardous
components are further explained in Secédh
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3.4.2 IDW that is Non-RRM

IDW that is noARRM waste must be evaluated to determinedbittains hazardous or toxic

components. IDW that is neRRM waste is subject to federal, state, and local requirements and

regulations pertinent to the wasses follows.

1 IDW that is noARRM waste that does not contain other hazardous components does not
require any special management. NORM IDW that is solid, such as trash, can be
accumulated and disposed of in a municipal waste landfill.

T IDW that is noARRM ground water that does not contain other hazardous components can
be dispersed on the soil nele twell from which the ground water was extracted.

T IDW that is noARRM waste that contains other hazardous components must be managed in
accordance with the hazardous waste regulations @ER261 and the correspondirigte
of Utah hazardous waste regtibns at UAC R315.

1 IDW that is noARRRM ground water that contains other hazardous components that are not
hazardous waste must be managed in accordance witlhidhknical Approach for the
Management of UMTRA Ground Water Investigatiorrived Wastes(as revsed for the
UMTRA Ground Water mjeci. That document provides procedures for determining
whether such IDW can be dispersed on the soil near the well from which the ground water
was extracted.

3.5 Waste Acceptance Criteria

1. Dispose of the followig contaminatedtemsatthedisposal siteincludingtailings pile
material bound for disposal sjteubject to sizing, placement restrictions, and atpecial
managemeras specified below.

T Tailings, soil, organic soil matter, and rock fragme8izrea and compact as

contaminated fill.

1 Plant material from tree removal, clearing, grubbing, and strippiragess, size, and

place as specified.

1 Pieces of wood, concrete, and masoRmpcess, size, and place as specified.
Structural steel members and simnilong itemsProcess, size, and place as specified.
T Other structural debrigncluding building siding of various materialSize and place as

specified.

1 Pipes and duct®rocess, size, and place as specified.

1 Geomembranes and similar products from denssioned ponds, ditches, and
temporary facilitiesProcess and size as specified.

T Tires excavated from or generated in @&s. Process, size, and place as specified.

1 Free liquids that do not pass the paint filter test, but do not contain hazardoyseot sus
hazardous substanc&sewater or stabilize to pass the paint filter test before plenem

1 Sludgethat requirs stabilization for efficient handlingut deesnot contain hazardous or
suspect hazardossibstancesStabilize as necessary bef@acement.

1 Containerized waste and already packaged ashékiodle and place as specified.

1 Leadbased paint and objects coated with such pRiate as specified for debris and
oversized materials.

1 Contaminated trash and debris from construction operations, including contaminated
PPE Place as specified.

1 Other mateals as directed by tHeperations/Site Manager

==
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2. Dispose of theontaminatednaterialdisted belowin thedisposal sitenly if specified
procedures for hazardous or suspect hazardous substances have been observed and if
required suitable prereatment habeen performedisposal is subject to sizing, placement,
restrictions, and other special management as specified.

Free liquids or sludge containing hazardous or suspect hazardous substances.

Usedoil, volatile organic compounds, and similar wastes.

Asbestos requiring protective packaging.

Liquid polychlorinated biphenyl (PCB) compounds.

Automotive batteries.

Materials with highly concentrated contaminants, such as methitige

Substances that may pose imminent safety or health hazards.

=A =4 -4 =4 -4 -4 -4

3. Do notdispo® of the materialdescribed belown thedisposal site
T Equipment that can be readdgcontaminated.
1 Uncontaminatednaterialused by thé>rojectin the course oits activities
T Materials containing hazardous or suspect hazardous substances thrait Heen
properly characterized or subjected to suitable pretreatment.
T With DOE concurrence,tber materials considered by the RAC to be unsuitable for
disposal in thelisposal site

4. Materials placed in thdisposal sitenust be processed and sizedpscified

5. With DOE concurrencehe RAC will determine the acceptability of contaminated material
not falling clearly under any of the waste acceptance criteria.

6. In specific caseshe RAC, with DOE concurrencmay diret¢ thosematerials subject to
special management, with or without pretreatment, be dispdsétisite and not within the
disposal site

It is anticipated thadll RRM wastes, whether containing hazardous materials pwiibbe

placed in the CJ reposriipunless proveifree of radioactivity Further, any wastes that are
generated within the Controlled Area of the site, even those outside of tiveh{@A have the
potential for radioactivityr contamination from site soils, will be disposed afhia CJ

repository This ensures that the DOE does not become liable for another cleanup at some other
disposal facility. Wastes thate definitely norRRM and can be reasonably assumed to have not
become contaminated (such as office wastes) may be disposégafjett.

3.6 Waste Minimization and Pollution Prevention

Waste minimization and pollution prewen areintegrated into thevaste nanagement strategy.
Activities shall be evaluated to identify waste minimization/pollution prevention opportunities.
Potential improvements must be warranted, feasible, and cost effective to be implemented.

An important waste minimization/pollutioprevention method thatill be continuallyused is

keeping materials and wastes, especially materials and wastes containing hazargmments

(e.g., chemicals, petroleum products, batteries), free of radioactive contamination whenever
possible. Materials and wastes should not enter the CA unless required. Materials and wastes that
must be taken into the CA should be protected froooiméeng radioactively contaminated or

should bedecontaminated if feasible and cost effective.
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Otherwaste minimization/pollutioprevention methods that could be useel listed below in

order of preference.

1. Source reductioby methods such as product stitision, inventory control, or equipmeée
replacement or modification

2. Recycling (Metals must be approved for recycling by the Radiological Control Manager).

3. Decontamination.

4. Treatment.

Site-specific planning documents should provide recommendationgafste
minimization/pollutionprevention practices as applicable to the particular activities being
planned Waste minimization and pollutigorevention activities should be documented as
memoranda to file as a means of tracking the performance and proitesse efforts.

The generalvastemanagemerdtrategy is summarized in dchart in Figures.

4.0 Identification and Management ofSuspected HazardoufkRRM
and HRRM

Suspected Hazardo&B&RM (SHRRM)is RRM encountered during remediation that is suspected

of containing hazardous or toxic components that pose a significant and unacceptable risk to
workers or the environmeandfurther evaluation of this material is required. HRRM is RRM
confirmed to ontain hazardous or toxic components. This section discusses the requirements for
identifying and managing SHRRM and HRRM.

41 SHRRM

The Project recognizes that it does not have a complete understanding of all waste management
processes/practices that were utilized at the MoabAdi&r. a review of available information,
materials that may be encountenmecude asbestos, PCBs, labtory chemicals, unknown

petroleum products, or unknown chemicals related to ore processing.

SHRRM may be indicated as a result of historical evidencegpnediation characterization or

operational activities, or remediation activities. Certain hisabridformation indicates particular

areas within the CA may have been used for disposal of laboratory wastes, demolition debris,
petroleum products, or trash. Trash and petroleantaminated soils have been encountered in

the CA during some radiologicalvestigations. The initial response to SHRRM includes the SIN
principat Sdfety first and always, Isoat and deny e n tPersonal protedtivef i cat i o
equipment PP requirements associated with the identification and initial response to SHRRM
andHRRM will comply with theMoab UMTRA Project Respiratory Protection Program
(DOE-EM/GJ1620) andhe Moab UMTRA Project Health and Safety Suspected Hazardous

Residual Radioactive Material Response ProcedD@E-EM-GIJRAC2160).

The requirements for managi SHRRM include proper notification, mitigation, identification,
delineation, evaluation, and hazard determination.
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4.11 Notification

Once it has been determined that SHRRM may be present, the Operations/Site Manager, site
H&S personnel, and DOE shall be notified. Work shall be temporarily halted in the area of the
potential SHRRM and continued in another area if necessary

4.12 Mitigation

Whenever potential SHRRM is observed, the first priority is worker health and safety. All
reasonable measures shall be taken to ensure workers do not undergo unnecessary or
unacceptable exposure to hazards. H&S will mitigate worker hazards by identifiging a
implementing protective measures when potential SHRRM is managed, such as when handling,
excavating, or moving this materidanagement cBHRRM alsoincludes proper storage,

disposition evaluation, and if applicable, mitigatafithe hazardous matati Mitigation

activities will be directedby Integrated Work Pladob Safety Analysis (IWP/JSAy sampling

and analysis plans ptre Health and Safety Suspected Hazardous Residual Radioactive

Material Response Procedure.

U.S. Department dEnergy Moab UMTRA Project Waste Management Plan
Revision 9 June 2022 DOE-EM/GJ1633
Page B



Solid Waste

Is Waste RRM?

Are hazardous or
toxic components

Regulated Waste

v

Implement extra management
strategies as required
(characterization, handling,
storage, record keeping, etc.)

v

(residual radioactive
material)

Routine RRM

4

Are hazardous or
toxic components
present?

Yes

Suspected
hazardous RRM or
hazardous RRM

v

Implement extra management
strategies as required
(characterization, handling,
storage, treatment, etc.)

v
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Figure 5. General Waste Management Strategy
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4.1.3 Identification

The decision to designate RRM as SHRRM shathbee on a cadey-case basis, contingent

upon the circumstances and taking into aderstion the following factors.

9 SHRRM should be distinguishable from surroun
characteristics, such as rowh, avodorthatedidatasithe, c on
presence of an unatura] manmade substance (e.g., a chemical), or by the presence of
stressed vegetation or dead wildlife potentially attributable to such substances.

T SHRRM may be identified by observations and/or ptaidndications experienced among
workers, such as skin irritation, respiratory irritation, headaches, dizziness, nausea, or
unusual taste or smell (though SHRRM or HRRM may not affect workers to any
noticeable degree).

T Field instrumentation measuremeatdield test kit results may indicate that SHRRM is
present (e.g., photoionization detector measurements, Draeger tube e¢sults

T There should be a significant quantity or concentration of suspiciousiah&tegualify as
SHRRM;that is, a connectatkposit of significant depth, area, or concentration (i.e., the
physical characteristics that make it distinguishable from surrounding RRM is of sighific
intensity of color, odor). fiis quantity is not definable but will be based on the
particular cicumstances.

T  SHRRM may involve distinct units or containers (e.g-gadion drums) that are intact and
filled (or partially filled) or damaged and leaking.

RRM that simply appears different from surrounding RRM (i.e., different soil types, such as silt
ard clay) would not necessarily be suspected of containing hazardous or toxic components that
are worth evaluating further. The other factors listed above also must be considered. SHRRM
may be indicated because one or a combination of these factors isialepbepending on the
circumstances, it may be necessary to temporarily halt work in the area where potential SHRRM
is encountered until the identification process is completed. If possible, work should continue in
another area.

TheOperations/Site Manager desigmre shall specify qualifiedtaff from among th@roject
and functional groupsRadiological ContrqlH&S, EC, or Operations groups) tlzae
responsible for identifying SHRRM. These may incltiue following

Operations/Sé& Managenpr designee.

Radiological ControSupervisor or designee

H&S Manageror designe.

EC Manageror designe.

Operationsitld personnel

Remediation subcontractor personnel

=A =4 -4 -4 -4 -4

Those designated with the authority and responsibility to identify SHRIRM receive
appropriate training for performing these duties.

4.1.4 Delineation

Once SHRRM has been identified, hperations/SitandH&S Manages shall delineate and

isolate the SHRRM in situ in an area designated as a Best Management Practice Area (BMPA).
The purpose of a BMPA is to segregate and temporarily store SHRRM soed@nthaterials

can be further evaluated to determine if HRRM exists. If deemed necessary, the SHRRM may be
moved into a BMPA at another location to facilitate continued remediation near the affected area
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and/or to enable more successful evaluation of HieF8VI. Further information is provided
about the BMPA in Sectiof.3 TheOperations/Site Managshall notify thecontractorProject
andEC Managersvhen SHRRM is identified.

4.1.5 Hazard Evaluation

Once the SHRRM has been delineated and the appropeisenmel have been notified, the
Operations/Site Managef&S Manager andthe EC Managemwill work cooperatively to
determine how to further investigate the SHRRM to determine if it is HRRM. The investigation
approach will vary depending on the circumsesThe SHRRM must badequately
characterized by additional field testing or collecting samples for laboratory anBlgis.
characterization activitiewill be directed byWP/JSAor sampling and analysis plaims
compliance witithe Health and Safet$fuspected Hazardous Residual Radioactive Material
Response Procedure

The EC Manageris responsible for taking the lead in researching and recommending the
evaluation approach.

4.1.6 Hazard Determination

SHRRM shall be further investigated as agreed to bpfterations/Site Managef&S
ManagersandEC Manager This groupassesssthe results of SHRRM investigations and
determins whether this material qualifies as HRRM. T@perations/Site Managand oher
appropriate entractor staff will make an HRRM recommendation to DOE. DOE has final
concurrence authority for identifying material as HRRM.

42 HRRM

The requirements for managing HRRM include proper storage, disposition evaluation, and if
applicablemitigation. Similar to SHARRM, managing HRRMactivities will be directed by
IWPs/JSAs or sampling and analysis plans in compliance WitdHealth and Safety Suspected
Hazardous Residual Radioactive Material Response Procedure

4.2.1 Storage

Once HRRMhas been identified, it will remain stored in a BMPA until final disposition. HRRM
must remain segregated from other RRM in a BMPA to ensure additional HRRM is not created.
Further information is provided about the BMPA in Section 3.4.

4.2.2 Disposition Evaluation

Once HRRM has been identified, further evaluation must be performed to determine the

appropriate disposition of this material. DOE, @ygerations/Site ManagemH&S Manager and

EC Managershall evaluate each instance of HRRM on a-tBsease basis to tkrmine

appropriate disposition. Disposition options may incltieefollowing

1 Disposal of HRRM at th€rescent Junctiodisposal site without any special hazard
mitigation other than that required to protect workers.

T Mitigation of the environmental hazts posed by HRRNeforedisposal at th€rescent
Junctiondisposal site.

T Unforeseen circumstances may justify the disposal of particularly hazardous RRM in an
appropriate offsite facility.

The ontractor shall obtain DOE concurrence for the preferred HRRM disposition dyetiore
its implementation.
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4.2.3 Mitigation

If deemed necessary, the environmental hazards pgdedBBM shall be mitigated. The

contractor shall obtain DOE concurrence for any treatment methods and treatment performance
levels proposed for HRRM. Th@perations/Site ManageiH&S ManagersandEC Manager

shall oversee the performance of mitigation measures. The effectiveness of the mitigation
measures shall be verifibgforedisposal of this material at tl&rescent Junctiodisposal site.
Figure6 is a flowchart that illustrates the process for identiyand managing SHRRM and

HRRM.

4.3 Best Management Practice Area

As stated previously, a BMPA is a distinct location established for temporarily managing
SHRRM or HRRM. SHRRM is managed in a BMPA so that it may be evaluated to confirm the
presence of lmardous or toxic components.

Confirmed HRRM is managed in a BMPA until final disposition of this material can be
determined. Mitigation of the hazardous components in RRM, such as by treatment, is conducted
within a BMPA. Establishment of a BMPA enabtesnediation to continue in surrounding ron
hazardous RRM, reduces the chance that HRRM will spread into surroundihgzemdous

areas, and reduces hazards to workers

Possible features of a BMPA are described below.

1 A BMPA may be established at thaginal location of the SHRRM or HRRM. Alternately,
if deemed necessamnese materials may be relocated to a BMPA that is segregated from the
original location.

T SHRRM or HRRM may be stored in a BMPA in different ways, such as in bulk piles or in
contaners (e.g., drums, rebff bins).

T Multiple BMPAs may be established to manage multiple types of SHRRM or HRRM, such
as uranium mill tailings, soil, chemicals, equipment, debris, or miscellaneous other materials.

A summary of management controls requit@da BMPA is described below.

T A BMPA shall be a delineated and posted area (iBMBA will typically be a ropeebff
area with an identifying sign).

T If deemed necessaby the Operations/Site Managers, H&S Manager, and EC Mareager
BMPA will be bermedand plastidined to minimize the release of SHRRM or HRRM to the
surrounding environment.

1 If deemed necessatlge Operations/Site Managers, H&S Manager, and EC Manager
SHRRM or HRRM in a BMPA will be covered with plastic sheeting or a tarp, contaiderize
or otherwise protected to minimize release to the surrounding environment.

1 All containers of SHRRM or HRRM in a BMPA shall be marked or labeled with
identifying information.

T SHRRM or HRRM in a BMPA shall be tracked through the use of an inventory ithaew
updated as SHRRM or HRRM enters or leaves a BMPA.

1 SHRRM or HRRM in a BMPA shall be inspected as necessary to determine
hazard conditions, ensure the integrity of containers, and minimize releases to the
surrounding environment.
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if necessary

No

Yes =) -
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Step 8: ES, H&S, SM l

Investigate
SHRRM to
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4,|

Step 9: ES, H&S, PM

Step 10

Evaluate SHRRM
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No
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continue usual
remediation
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Yes —3

Step 11

PM notifies DOE

Step 12: DOE, PM, SM, ES, H&S

Evaluate

about HRRM
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for HRRM

Step 13

On-site
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(DOE must
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for off-site
disposal

Further mitigate
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hazard in HRRM?

No

Step 15: ES, H&S, SM
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Step 18

Step 17

Perform mitigation
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Disposal in :
continue usual
remediation
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BMPA = Best Management Practice Area

EC = Environmental Compliance
OM = Operations Manager
H&S = Health and Safety
HRRM = hazardous residual radioactive maerial

PM = Project Manager

RadCon = Radiological Controls Supervisor

SHRRM = suspected hazardous residual radioactive material
CJ = Crescent Junction

Figure 6. Management Process for SHRRM and HRRM
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5.0 Definitions

BestManagement Practice Area (BMPA) For the purposes of this Plan, a BMPA is a
location for temporaly managing RRM suspected of being combined or that is combined
with a hazardous or toxic component until further evaluation or disposition of this material
is completed.

Contamination area (CA)- An area containing removable sudgcadioactive) contamination
at levels greater than those identified in 10 CFR 835, Appendikibits.”

Controlled Area— Per 10 CFR8835 a controlled area means any area to which access is
managed by or for DOE to protect individuals from exposure tatrad and/or radioactive
material. In the context of this plan and this project, altigal materials encountered within the
controlled area are presumed radioactive unless proved otherwise.

Decontamination— For the purposes of this Plan, decontaniamatefers to the removal of
radioactive material.

Hazardous residual radioactive material (HRRM)For the purposes of this Plan, hazardous
RRM refers tdRRM combined with a hazardous or toxic component other than radioactivity,
such as hazardous chemgdCBs, asbestos, or unknown petroleum products.

Hazardous waste A solid waste, as defined #0 CFR 261.2, which meets the definition of
hazardous waste at 40 CFR 261.3. This generally refersRERA characteristic or listed
hazardous waste, as defd in 40 CFR 261 Subparts C dhd

Investigationderived waste (IDW) Waste generated the fieldas a result of site assessment,
characterization, and monitoring activities.

Non-residual radioactive material (notRRM) waste- Wastethat does notneet the definition
of RRM. Generally, notRRM waste is either a solid waste or a regulated waste.

Regulated waste For the purposes of this Waste Management Plan, regulated waste generally
refers to any waste that is not RRM but has a hazardous octoxrjonent that is regulated by
certain environmental statutes, such as an RCRA characteristic or listed hazardous waste or a
TSCA toxic substance (e.g., PCBs).

Residual radioactive material (RRMBUMTRCA and 40 CFR 198efine RRM. Specifically
UMTRCA Section 101(7) and 40 CFR 192.01(a) define RRM as (1) weest®ecretary of
Energy determines to be radioactimehe form of tailings resulting from the processing of ores
for extraction of uranium and other valuable constituents of the or@$2pnther wastethe
Secretary of Energy determines to be radioactiwe processing site which relate to such
processing, including any residual stock of unprocessed ores-gréule materials.

Solid waste- Any material that meets the definition aflisl waste provided in 40 CFR 261.2.
For the purposes of this Plan, solid waste generally refers to any waste th&kvhanhd not
combined with a regulated hazardous or toxic component.

SuspectedHRRM (SHRRM)- For the purposes of thRlan SHRRM refes to RRM suspected
of containing a hazardous or toxic component other than radioactivity.

Universal waste- A categoryofwase mat eri als designated as *“ ha:
consists of very common materiassich as batteries, mercury containing thermostats, and
fluorescent lamps.
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